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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
controller capable of eliminating deficiency generated at 
a time when a reset clearing the topology information of 
a node takes place, an information storage medium and 
electronic equipment. 

SOLUTION: When a bus reset occurs in the data 
transfer controller of an IEEE 1394 standard, the first 
address of transfer data by an ORB before the bus reset 
is compared with the first address of transfer data by 
the ORB after the bus reset, the first addresses are the 
same, data transfer is restarted by continuing from the 
point of time when the bus reset takes place to prevent 
a printer from performing double printing. An address 
existing at the first segment of a page table is stored in 
an area different from a page table storage area. ORB 
contents are compared before comparing the first 
address. Identification information included by the ORB 
before and after the bus reset is compared, and when 
the identification information is the same, data transfer 

is restarted by continuing from the point of time when the bus reset takes place. When an AUK 
is not returned from an initiator due to the bus reset, whether or not the initiator receives a 
completion status is judged on the basis of the identification information of the ORB. 
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* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An address storage means to memorize the 1st address which is a data transfer control device 
for the data transfer between two or more nodes connected to a bus, and is a start address of the transfer 
data transmitted between partner nodes, Said 1st address memorized by said address storage means 
when the reset which clears the topology information on a node occurred, An address comparison means 
to compare the 2nd address which is a start address of the transfer data after generating of this reset, and 
when said 1st and 2nd address is the same The data transfer control unit characterized by including a 
restart means to resume data transfer from a continuation of the data transfer at the reset generating time. 

[Claim 2] The data transfer control unit characterized by memorizing the address with which said 
address storage means is stored in the head segment in a page table in claim 1 when transfer data are 
transmitted using a page table to a field other than the storage region of a page table as said 1 st address. 
[Claim 3] The contents of the 1st command packet for the data transfer operation demand transmitted 
from the partner node in claim 1 or 2 before generating of the reset which clears the topology 
information on a node, The data transfer control unit characterized by including a command comparison 
means to compare the contents of the 2nd command packet for the data transfer operation demand 
transmitted from the partner node in advance of comparison processing of said 1st and 2nd address after 
generating of this reset. 

[Claim 4] The data transfer control unit with which said command comparison means is characterized 
by comparing the 1st identification information contained in the 1st command packet with the 2nd 
identification information contained in the 2nd command packet in advance of comparison processing of 
said 1st and 2nd address in claim 3 including identification information for the said 1st and 2nd 
command packet to identify a command packet. 

[Claim 5] The data transfer control unit characterized by changing a state transition into a data transfer 
improper condition when generating of the reset which clears the topology information on a node 
becomes a factor and acknowledgement does not come on the contrary from a partner node in claim 1 
thru/or either of 4, although the status of data transfer completion was transmitted to the partner node. 
[Claim 6] The data transfer control unit characterized by said reset being the bus reset defined in the 
specification of IEEE1394 in claim 1 thru/or either of 5. 

[Claim 7] It is a data transfer control unit for the data transfer between two or more nodes connected to a 
bus. The command packet for the data transfer operation demand transmitted from a partner node The 
1st identification information which the 1st command packet transmitted before generating of the reset 
which clears the topology information on a node when the identification information for identifying a 
command packet is included contains, A command comparison means to compare the 2nd identification 
information which the 2nd command packet transmitted after generating of this reset contains, and when 
said 1st and 2nd identification information is the same The data transfer control unit characterized by 
including a restart means to resume data transfer from a continuation of the data transfer at the reset 
generating time. 
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[Claim 8] The data transfer control unit characterized by judging whether the partner node received the 
status of data transfer completion based on the identification information which a command packet 
contains when generating of the reset which clears the topology information on a node becomes a factor 
and acknowledgement does not come on the contrary from a partner node in claim 7, although the status 
of data transfer completion was transmitted to the partner node. 

[Claim 9] The data transfer control unit characterized by said reset being the bus reset defined in the 
specification of IEEE1394 in claim 7 or 8. 

[Claim 10] It is an information storage medium including the program for controlling the data transfer 
between claim 1 thru/or one data transfer control device of 6. When the reset which clears the topology 
information on a node occurs during data transfer The command packet for a data transfer operation 
demand is created so that the 1st address which is a start address of the transfer data before generating of 
this reset, and the 2nd address which is a start address of the transfer data after generating of this reset 
may become the same. The information storage medium characterized by including the program for 
carrying out a transfer request to a data transfer control unit. 

[Claim 1 1] The information storage medium characterized by including the program for carrying out the 
transfer request of the command packet in which it is an information storage medium including the 
program for controlling the data transfer between claim 7 thru/or one data transfer control device of 9, 
the identification information for identifying a command packet in the given field of the command 
packet for a data transfer operation demand was written, and identification information was written to a 

data transfer control device. . . 

[Claim 12] Electronic equipment characterized by including the data transfer control device of claim 1 
thru/or either of 9, the equipment which performs given processing to the data received from the partner 
node through said data transfer control device and bus, and the equipment for outputting or memorizing 
the data with which processing was performed. 

[Claim 13] Electronic equipment characterized by including the data transfer control device of claim 1 
thru/or either of 9, the equipment which performs given processing to the data transmitted to a partner 
node through said data transfer control device and bus, and the equipment for incorporating the data 
with which processing is performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the data transfer control device, the 
information storage medium, and electronic equipment for performing data transfer which applied to 
specification, such as IEEE1394, correspondingly among two or more nodes connected to a bus about a 
data transfer control device, an information storage medium, and electronic equipment. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] In recent years, the interface 
specification called IEEE1394 is in the limelight. This IEEE1394 standardizes the high-speed serial bus 
interface which can respond also to next-generation multimedia. According to this IEEE 13 94, the data 
with which real time nature, such as a dynamic image, is demanded can also be treated. Moreover, not 
only the peripheral device of computers, such as a printer, a scanner, a CD-RW drive, and a hard disk 
drive, but consumer electronics, such as a video camera, and VTR, TV, are correctable with the bus of 
IEEE1394. For this reason, it is expected as what can promote digitization of electronic equipment by 
leaps and bounds. 

[0003] Now, in this IEEE1394, electronic equipment is newly connected to a bus, or electronic 
equipment is removed from a bus, and if the node connected to a bus fluctuates, the so-called bus reset 
will occur. And if bus reset occurs, the topology information on a node will be cleared and it will reset 
topology information automatically after that. That is, tree discernment (decision of a root node) and 
self-discernment are performed after BASURI set occurrence, and management nodes, such as an 
isochronous resource manager, are determined after that. And the usual packet transfer is resumed. 
[0004] Thus, in IEEE1394, since it resets topology information automatically after bus reset, extraction 
and insertion (hot plug) of the so-called cable in a hot condition is attained. For this reason, like the 
usual consumer electronics, such as VTR, a general user comes to be able to free extraction and 
insertion of the cable to electronic equipment, and can be useful to the so-called spread of home network 
systems. 

[0005] However, in devices connected to the bus of IEEE1394, such as a printer and a scanner, it 
became clear that this BASURI set occurrence became a factor and the following problems arose. 
[0006] That is, if bus reset occurs during a transfer of print data on the bus of IEEE1394, initiators, such 
as a personal computer, will redo a transfer of print data again from the beginning. Therefore, to the 
printer which is a target, some print data will be sent to a duplex and the problem of incorrect printings, 
such as duplex printing, arises. 

[0007] Moreover, with a scanner, once a head begins to move, a head cannot be returned and the same 
data cannot be acquired again. Therefore, after BASURI set occurrence, even if an initiator tends to redo 
data transfer again from the beginning, there is a problem that data transfer is uncontinuable. 
[0008] In addition, there are some which are indicated by JP,1 1-194902, A as a conventional technique 
which solves the fault produced by BASURI set occurrence. With this conventional technique, if bus 
reset occurs, data processing is held, and after network configuration is reconstructed, data processing 
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- will be resumed. 

[0009] However, with this conventional technique, the transfer data which only resend transfer data after 
bus reset generating, and are resent are not carrying out about decision of being a continuation of the 
transfer data before bus reset generating. Therefore, the problem of duplex printing is unsolvable with 
this conventional technique. 

[0010] This invention is made in view of the above technical technical problems, and the place made 
into the purpose is to offer the data transfer control unit, the information storage medium, and electronic 
equipment which can cancel the fault produced when the reset which clears the topology information on 
a node occurs. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is a data transfer control unit for the data transfer between two or more nodes connected to a 
bus. An address storage means to memorize the 1st address which is a start address of the transfer data 
transmitted between partner nodes, Said 1st address memorized by said address storage means when the 
reset which clears the topology information on a node occurred, It is characterized by including an 
address comparison means to compare the 2nd address which is a start address of the transfer data after 
generating of this reset, and a restart means to resume data transfer from a continuation of the data 
transfer at the reset generating time when said 1st and 2nd address is the same. 
[0012] According to this invention, the 1st address which is a start address of transfer data is 
memorized. And when the reset which clears the topology information on a node occurs, the 1st 
memorized address is compared with the 2nd address which is a start address of the transfer data after 
generating of reset. And when these 1st and 2nd address is the same, data transfer comes to be resumed 
from the continuation at the reset generating time (from the next data of the data which are, for example 
at the reset generating time, and completed the transfer). 

[0013] On the other hand, when the 1st and 2nd address is not the same, the transfer data for example, 
after reset generating come to be processed noting that they are new transfer data. 
[0014] Therefore, according to this invention, when the partner node has sent the same transfer data as 
reset generating before after reset generating, data transfer can be resumed from the continuation at the 
reset generating time. It follows, for example, data will overlap, and will be transmitted to the device of 
the upper layer of a data transfer control device, and the problem of the upper device malfunctioning can 
be solved. 

[0015] Moreover, this invention is characterized by memorizing the address with which said address 
storage means is stored in the head segment in a page table when transfer data are transmitted using a 
page table to a field other than the storage region of a page table as said 1st address. If it does in this 
way, the fault that the 1st address which is a start address of transfer data will disappear by overwrite of 
the data to a page table storage region can be prevented. 

[0016] Moreover, this invention is characterized by to include a command comparison means compare 
the contents of the 2nd command packet for the data-transfer operation demand transmitted from the 
partner node in advance of comparison processing of said 1st and 2nd address after the contents of the 
1 st command packet for the data transfer operation demand transmitted from the partner node before 
generating of the reset which clears the topology information on a node, and generating of this reset. If it 
does in this way, when the contents of the 1st and 2nd command packet are the same, it is necessary to 
cease to perform comparison processing of the 1st and 2nd address, and mitigation-ization of a 
processing load can be attained, for example. 
[0017] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the data transfer control device, the 
information storage medium, and electronic equipment for performing data transfer which applied to 
specification, such as IEEE1394, correspondingly among two or more nodes connected to a bus about a 
data transfer control device, an information storage medium, and electronic equipment. 
[0002] 

Background Art and Problem(s) to be Solved by the Invention] In recent years, the interface 
specification called IEEE1394 is in the limelight. This IEEE1394 standardizes the high-speed serial bus 
interface which can respond also to next-generation multimedia. According to this IEEE1394, the data 
with which real time nature, such as a dynamic image, is demanded can also be treated. Moreover, not 
only the peripheral device of computers, such as a printer, a scanner, a CD-RW drive, and a hard disk 
drive, but consumer electronics, such as a video camera, and VTR, TV, are connectable with the bus of 
IEEE1394. For this reason, it is expected as what can promote digitization of electronic equipment by 
leaps and bounds. 

[0003] Now, in this IEEE1394, electronic equipment is newly connected to a bus, or electronic 
equipment is removed from a bus, and if the node connected to a bus fluctuates, the so-called bus reset 
will occur. And if bus reset occurs, the topology information on a node will be cleared and it will reset 
topology information automatically after that. That is, tree discernment (decision of a root node) and 
self-discernment are performed after BASURI set occurrence, and management nodes, such as an 
isochronous resource manager, are determined after that. And the usual packet transfer is resumed. 
[0004] Thus, in IEEE1394, since it resets topology information automatically after bus reset, extraction 
and insertion (hot plug) of the so-called cable in a hot condition is attained. For this reason, like the 
usual consumer electronics, such as VTR, a general user comes to be able to free extraction and 
insertion of the cable to electronic equipment, and can be useful to the so-called spread of home network 
systems. 

[0005] However, in devices connected to the bus of IEEE 13 94, such as a printer and a scanner, it 
became clear that this BASURI set occurrence became a factor and the following problems arose. 
[0006] That is, if bus reset occurs during a transfer of print data on the bus of IEEE1394, initiators, such 
as a personal computer, will redo a transfer of print data again from the beginning. Therefore, to the 
printer which is a target, some print data will be sent to a duplex and the problem of incorrect printings, 
such as duplex printing, arises. 

[0007] Moreover, with a scanner, once a head begins to move, a head cannot be returned and the same 
data cannot be acquired again. Therefore, after BASURI set occurrence, even if an initiator tends to redo 
data transfer again from the beginning, there is a problem that data transfer is uncontinuable. 
[0008] In addition, there are some which are indicated by JP,1 1-1 94902, A as a conventional technique 
which solves the fault produced by BASURI set occurrence. With this conventional technique, if bus 
reset occurs, data processing is held, and after network configuration is reconstructed, data processing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/12/2004 



Page 2 of 14 



will be resumed. 

[0009] However, with this conventional technique, the transfer data which only resend transfer data after 
bus reset generating, and are resent are not carrying out about decision of being a continuation of the 
transfer data before bus reset generating. Therefore, the problem of duplex printing is unsolvable with 
this conventional technique. 

[0010] This invention is made in view of the above technical technical problems, and the place made 
into the purpose is to offer the data transfer control unit, the information storage medium, and electronic 
equipment which can cancel the fault produced when the reset which clears the topology information on 
a node occurs. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is a data transfer control unit for the data transfer between two or more nodes connected to a 
bus. An address storage means to memorize the 1st address which is a start address of the transfer data 
transmitted between partner nodes, Said 1st address memorized by said address storage means when the 
reset which clears the topology information on a node occurred, It is characterized by including an 
address comparison means to compare the 2nd address which is a start address of the transfer data after 
generating of this reset, and a restart means to resume data transfer from a continuation of the data 
transfer at the reset generating time when said 1st and 2nd address is the same. 
[0012] According to this invention, the 1st address which is a start address of transfer data is 
memorized. And when the reset which clears the topology information on a node occurs, the 1st 
memorized address is compared with the 2nd address which is a start address of the transfer data after 
generating of reset. And when these 1st and 2nd address is the same, data transfer comes to be resumed 
from the continuation at the reset generating time (from the next data of the data which are, for example 
at the reset generating time, and completed the transfer). 

[0013] On the other hand, when the 1st and 2nd address is not the same, the transfer data for example, 
after reset generating come to be processed noting that they are new transfer data. 
[0014] Therefore, according to this invention, when the partner node has sent the same transfer data as 
reset generating before after reset generating, data transfer can be resumed from the continuation at the 
reset generating time. It follows, for example, data will overlap, and will be transmitted to the device of 
the upper layer of a data transfer control device, and the problem of the upper device malfunctioning can 
be solved. 

[0015] Moreover, this invention is characterized by memorizing the address with which said address 
storage means is stored in the head segment in a page table when transfer data are transmitted using a 
page table to a field other than the storage region of a page table as said 1st address. If it does in this 
way, the fault that the 1st address which is a start address of transfer data will disappear by overwrite of 
the data to a page table storage region can be prevented. 

[0016] Moreover, this invention is characterized by to include a command comparison means compare 
the contents of the 2nd command packet for the data-transfer operation demand transmitted from the 
partner node in advance of comparison processing of said 1st and 2nd address after the contents of the 
1st command packet for the data transfer operation demand transmitted from the partner node before 
generating of the reset which clears the topology information on a node, and generating of this reset. If it 
does in this way, when the contents of the 1st and 2nd command packet are the same, it is necessary to 
cease to perform comparison processing of the 1st and 2nd address, and mitigation-ization of a 
processing load can be attained, for example. 

[0017] Moreover, this invention is characterized by said command comparison means comparing the 1st 
identification information contained in the 1st command packet with the 2nd identification information 
contained in the 2nd command packet in advance of comparison processing of said 1st and 2nd address 
including identification information for the said 1st and 2nd command packet to identify a command 
packet. If it does in this way, based on the identification information which a command packet contains, 
it can judge now whether data transfer is resumed from the continuation at the reset generating time, and 
simplification of processing can be attained. 
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- [001 8] Moreover, although this invention transmitted the status of data transfer completion to the partner 
node, when generating of the reset which clears the topology information on a node becomes a factor 
and acknowledgement does not come on the contrary from a partner node, it is characterized by 
changing a state transition into a data transfer improper condition. Thus, when acknowledgement does 
not come on the contrary from a partner node, it becomes unknown whether the partner node received 
the status. Therefore, if data transfer is started from the continuation at the reset generating time in such 
a case, mistaken data transfer may be performed. Since a state transition is changed into a data transfer 
improper condition when according to this invention the reset which clears the topology information on 
a node becomes a factor and acknowledgement does not come on the contrary from a partner node, the 
situation where data transfer which made the mistake in being such is performed can be prevented. 
[0019] Moreover, this invention is a data transfer control unit for the data transfer between two or more 
nodes connected to a bus. The command packet for the data transfer operation demand transmitted from 
a partner node The 1st identification information which the 1st command packet transmitted before 
generating of the reset which clears the topology information on a node when the identification 
information for identifying a command packet is included contains, A command comparison means to 
compare the 2nd identification information which the 2nd command packet transmitted after generating 
of this reset contains, and when said 1st and 2nd identification information is the same It is characterized 
by including a restart means to resume data transfer from a continuation of the data transfer at the reset 
generating time. 

[0020] According to this invention, when the 1st and 2nd identification information is the same, data 
transfer comes to be resumed from the continuation at the reset generating time. On the other hand, 
when the 1st and 2nd address is not the same, the transfer data for example, after reset generating come 
to be processed noting that they are new transfer data. Therefore, data will overlap, and will be 
transmitted to the device of the upper layer of a data transfer control device, and the problem of the 
upper device malfunctioning can be solved. 

[0021] Moreover, although this invention transmitted the status of data transfer completion to the partner 
node, when generating of the reset which clears the topology information on a node becomes a factor 
and acknowledgement does not come on the contrary from a partner node, it is characterized by judging 
whether the partner node received the status of data transfer completion based on the identification 
information which a command packet contains. When doing in this way and the acknowledgement of 
the status does not come on the contrary from a partner node, it can be managed even if it does not 
change the state transition of the data transfer control device into a data transfer improper condition. 
[0022] In addition, it is desirable that it is the bus reset by which said reset is defined in the specification 
of IEEE1 394 by this invention. 

[0023] Moreover, this invention is an information storage medium including the program for controlling 
the data transfer between one of the above-mentioned data transfer control devices. When the reset 
which clears the topology information on a node occurs during data transfer The command packet for a 
data transfer operation demand is created so that the 1st address which is a start address of the transfer 
data before generating of this reset, and the 2nd address which is a start address of the transfer data after 
generating of this reset may become the same. It is characterized by including the program for carrying 
out a transfer request to a data transfer control unit. If it does in this way, it can judge that a data transfer 
control unit is the same transfer data as reset generating before when the 1st and 2nd address is the same, 
and when the 1st and 2nd address is not the same, it can be judged that a reset generating front is 
different transfer data. The situation where mistaken data transfer is performed by this can be prevented. 
[0024] Moreover, this invention is an information storage medium including the program for controlling 
the data transfer between one of the above-mentioned data transfer control devices, and is characterized 
by including the program for carrying out the transfer request of the command packet in which the 
identification information for identifying a command packet in the given field of the command packet 
for a data transfer operation demand was written, and identification information was written to a data 
transfer control device. If it does in this way, it can judge that a data transfer control unit is the same 
transfer data as reset generating before when the 1st and 2nd identification information is the same, and 
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when the 1st and 2nd identification information is not the same, it can be judged that a reset generating 
front is different transfer data. The situation where mistaken data transfer is performed by this can be 

prevented. . . . . . 

[0025] Moreover, the electronic equipment concerning this invention is characterized by including one 
of the above-mentioned data transfer control devices, the equipment which performs given processing to 
the data received from the partner node through said data transfer control device and bus, and the 
equipment for outputting or memorizing the data with which processing was performed. Moreover, the 
electronic equipment concerning this invention is characterized by including one of the above- 
mentioned data transfer control devices, the equipment which performs given processing to the data 
transmitted to a partner node through said data transfer control device and bus, and the equipment for 
incorporating the data with which processing is performed. 

[0026] According to this invention, the situation which fault produces to a system according to 
generating of the reset which clears the topology information on a node can be prevented, and it can 
prevent that electronic equipment malfunctions. Moreover, improvement in the speed of data transfer 
can be attained, and low-cost-izing of electronic equipment, improvement in the speed of processing of 
electronic equipment, etc. can be attained. 
[0027] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to 
a detail using a drawing. 

[0028] 1 IEEE1394 - explain IEEE1394 briefly first. 

[0029] 1.1 In outline IEEE1394 (IEEE1394 -1995, P1394.a), the high-speed data transfer of 100 - 
400Mbps is possible (P1394.b 800 - 3200Mbps). Moreover, connecting to a bus the node from which a 
transfer rate differs is also allowed. 

[0030] It connects in the shape of a tree, and connection of 63 nodes of each node is attained by max 
into one bus. In addition, if a bus bridge is used, it is also possible to connect about 64000 nodes. 
[0031] In IEEE 1394, asynchronous transmission and an isochronous transfer are prepared as the 
transmittal mode of a packet. Asynchronous transmission is the suitable transmittal mode for the data 
transfer as which dependability is required here, and an isochronous transfer is the suitable transmittal 
mode for data transfers as which real time nature is required, such as a dynamic image and voice. 
[0032] 1 .2 The layer structure (protocol structure) of layer structure IEEE1394 is shown in drawing 1 . 
[0033] The protocol of IEEE1 394 is constituted by a transaction layer, a link layer, and the physical 
layer Moreover, it acts as the monitor of a transaction layer, a link layer, and the physical layer, or serial 
bus management controls them, and offers control of a node, and the various functions for the resource 
management of a bus. . 

[0034] A transaction layer carries out transactions, such as a lead transaction, a light transaction, and a 
lock transaction, through the interface which provides the upper layer with the interface (service) of a 
transaction unit, and a lower layer link layer offers. ] _ , 

[0035] Here, in a lead transaction, data are transmitted to a demand node from a response node. On the 
other hand, in a light transaction, data are transmitted to a response node from a demand node. 
Moreover, in a lock transaction, data are transmitted to a response node from a demand node, and a 
response node processes to the data and answers a demand node. 

[0036] A link layer offers the cycle control for data framing for addressing, data check, and packet 
transmission and reception, and an isochronous transfer etc. 

[0037] The physical layer offers conversion to the electrical signal of the logical symbol used by the link 
layer mediation of a bus, and the physical interface of a bus. 

[0038] 1.3 As shown in SBP-2, now drawing 2 , the protocol called SBP-2 (Serial Bus Protocol-2) is 
proposed as a protocol of a high order including the function of a part of transaction layer of IEEE1394. 
[0039] SBP-2 are proposed here in order to make a SCSI commands set available on the protocol of 
IEEE1394. If these SBP-2 are used, the minimum modification is added to the commands set of SCSI 
currently used by the electronic equipment of the existing SCSI specification, and it can be used for the 
electronic equipment of IEEE 1394 specification. Therefore,-izing of a design and development of 
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• electronic equipment can be carried out [ easy ]. Moreover, since not only a SCSI command but the 
command of a device proper can be encapsulated and used, versatility is very high. 
[0040] As shown in drawing 3 , in SBP-2, log in processing is first performed using the log in ORB 
(Operation Request Block) created by the initiator (for example, personal computer) (step Tl). Next, a 
fetch agent's initialization is performed using Dummy ORB (step T2). And command processing is 
performed using the command block ORB (Normal command ORB) (step T3), finally, log out ORB is 
used and log out processing is performed (step T four). 

[0041] Here, in command processing of step T3, as shown in Al of drawing 4 , an initiator transmits a 
light demand packet (publishing a light demand transaction), and carries out the ring of the doorbell 
register of a target. Then, as shown in A2, a target transmits a lead demand packet and the lead response 
packet to which an initiator corresponds is returned. Thereby, the fetch of ORB (command block ORB) 
which the initiator created is carried out to the data buffer of a target. And a target analyzes the 
command contained in ORB by which the fetch was carried out. 

[0042] And when the command contained in ORB is a SCSI light command, as shown in A3, a target 
transmits a lead demand packet to an initiator, and the lead response packet to which an initiator 
corresponds is returned. Thereby, the data stored in the data buffer of an initiator are transmitted to a 
target. And when a target is a printer, for example, the transmitted data are printed with printer engine. 
[0043] On the other hand, when the command contained in ORB is a SCSI lead command, as shown in 
Bl of drawing 5 , as for a target, a series of light demand packets are transmitted to an initiator. By this, 
when a target is a scanner, the scanning data acquired with the scanner engine will be transmitted to the 
data buffer of an initiator. 

[0044] According to these SBP-2, a target transmits a demand packet, when convenience of self is good 
(publishing a transaction), and it can transmit and receive data. Therefore, since it becomes unnecessary 
for an initiator and a target to synchronize and move, data transmission efficiency can be raised. 
[0045] In addition, as a higher-level protocol of IEEE1394, the protocol called FCP (Function Control 
Protocol) besides SBP-2 is proposed. 

[0046] Now, when performing data transfer between a target and an initiator, like drawing 6 (A), a page 
table may exist or may not exist in the data buffer (storage means) of an initiator (partner node). 
[0047] And when a page table exists, as shown in drawing 6 (B), in ORB which the initiator created, the 
address and the number of elements of the page table are contained. And indirect addressing of the 
address (read-out address, write-in address) of transfer data is carried out using this page table. 
[0048] On the other hand, when a page table does not exist, as shown in drawing 6 (C), the address and a 
data length are contained in ORB and direct addressing of the address of transfer data is carried out. 
[0049] 1.4 In bus reset IEEE1394, if a power source is switched on or extraction and insertion of a 
device occurs on the way, bus reset will occur. That is, each node is supervising electrical-potential- 
difference change of a port. And if a new node is connected to a bus and change arises on the electrical 
potential difference of a port, the node which detected this change will tell that bus reset occurred to 
other nodes on a bus. Moreover, the physical layer of each node tells that bus reset occurred to a link 
layer. 

[0050] And if bus reset occurs in this way, topology information, such as Node ID, will be cleared. And 
it resets topology information automatically after that. That is, tree discernment and self-discernment are 
performed after bus reset. Then, management nodes, such as an isochronous resource manager and cycle 
master and a bus manager, are determined. And the usual packet transfer is resumed. 
[0051] Thus, the cable of electronic equipment can be freely taken out and inserted now, and in 
IEEE1394, since it resets topology information automatically after bus reset, the so-called hot plug can 
be realized. 

[0052] In addition, the transaction is canceled when bus reset occurs in the middle of a transaction. And 
the demand node which published the canceled transaction transmits a demand packet again, after 
resetting topology information. Moreover, a response node must not return the response packet of the 
transaction canceled by bus reset to a demand node. 

[0053] 2. Explain a whole configuration, next the whole data transfer control unit example of a 
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' configuration of this operation gestalt using drawing 7 . In addition, although the case where the target 
which performs data transfer is a printer is taken and explained to an example between initiators below, 
this invention is not limited to this. 

[0054] The data transfer control device 10 of this operation gestalt contains the PHY device 12 (device 
of the physical layer), the link device 14 (device of a link layer), CPU 16 (central-process unit), a data 
buffer 18 (storage means), and firmware 20 (processor). In addition, the PHY device 12, the link device 
14, CPU 16, and a data buffer 18 are the components of arbitration, and the data transfer control unit 10 
of this operation gestalt does not need to contain all of these components. 

[0055] The PHY device 12 is a circuit for hardware to realize the protocol of the physical layer of 
drawing 1 , and has the function to change into an electrical signal the logical symbol used by the link 
device 14. 

[0056] The link device 14 is a circuit for hardware to realize a part of protocol of the link layer of 
drawing 1 , and protocol of a transaction layer, and offers the various services for the packet transfer 
between nodes. 

[0057] CPU1 6 performs control of the whole equipment and control of data transfer. 
[0058] A data buffer 1 8 is a buffer which stores transfer data (packet) temporarily, and is constituted by 
hardware, such as SRAM, SDRAM, or DRAM. In addition, with this operation gestalt, a data buffer 18 
functions as a packet storage means in which random access is possible. 

[0059] Firmware 20 is a program containing the various manipulation routines (processing module) 
which operate on CPU16, and the protocol of a transaction layer is realized by the CPU 16 grade which 
are this firmware 20 and hardware. 

[0060] In addition, the device driver 102 which the personal computer 100 which is an initiator contains 
is a program containing the various manipulation routines for carrying out supervisory control of the 
peripheral device. This program is installed in a personal computer 100 using the information storage 
medium 110 (FD, CD-ROM, DVD, ROM). 

[0061] The program of a device driver 102 is downloaded through networks, such as the Internet, from 
the information storage media (a hard disk, magnetic tape, etc.) which a host system has, and you may 
make it install it in a personal computer 100 here. Use of the information storage medium which such a 
host system has is also included within the limits of this invention. 

[0062] Firmware 20 (F/W) contains the communication section 30 (COM), the management section 40 
(MNG), the print task section 50 (PRT), and the fetch section 60 (FCH). 

[0063] Here, the communication section 30 is a processing module which functions as an interface 
between hardware, such as the link device 14. 

[0064] The management section 40 (management agent) is a processing module which manages log in, 
reconnection, log out, reset, etc. For example, when an initiator requires a log in of a target, this 
management section 40 will receive this log in demand first. 

[0065] The print task section 50 is a processing module which performs data transfer processing 
between the printer engine which is the latter application layer (upper layer). 

[0066] The fetch section 60 (a fetch agent, command block agent) is a processing module for executing 
the command which the command block ORB contains. Unlike the management section 40 which can 
treat only a single demand, the fetch section 60 can also treat the linked list of ORB which self fetched 
by the demand from an initiator. 

[0067] The fetch section 60 contains the decision section 62, the command storage section 64, the 
command comparator 66, the address storage section 68, the address comparator 70, and the resumption 
section 72 of data transfer. 

[0068] The decision section 62 performs processing which judges whether bus reset (reset which clears 
the topology information on a node in a wide sense) occurred during the data transfer period which 
transmits print data between initiators (partner node) here. 

[0069] The command storage section 64 is ORB (command block ORB.) transmitted from the initiator 
before BASURI set occurrence. Processing for memorizing the contents of the command packet for a 
data transfer operation demand, when the time of bus reset occurring and reconnection are successful is 
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* performed in a wide sense. 
[0070] The command comparator 66 performs processing which compares the contents (contents 
memorized by the command storage section 64) of ORB (command block ORB) transmitted from the 
initiator before BASURI set occurrence with the contents of ORB transmitted from the initiator after 
BASURI set occurrence. . . 

[0071] The address storage section 68 performs processing for memorizing the start address (the 1st 
address) of the transfer data (print data) transmitted between initiators. 

[0072] The address comparator 70 performs processing which compares with the start address (the 2nd 
address) of the transfer data after bus reset generating the start address (the 1st address) memorized by 
the address storage section 68, when bus reset occurs. 

[0073] The resumption section 72 of data transfer is with bus reset generating before and the generating 
back and when the start address of transfer data was in agreement, or when the contents of ORB 
(command block ORB) are in agreement, it performs processing which resumes data transfer from a 
continuation (the next data of the data which it is at the bus reset generating time, and were transmitted) 
of the data transfer at the bus reset generating time. 

[0074] 3. Explain the outline of processing, next the outline of processing of this operation gestalt. 
[0075] Drawing 8 is a flow chart which shows the outline of processing by the side of a target 

r007GU?&ere is a printing demand from an initiator, a target leads ORB from the data buffer of an 
initiator (step SI). And when a page table exists, based on the page table address (refer to drawing 6 (B)) 
included in ORB, a page table is led from the data buffer of an initiator (step S2). Next, based on the led 
page table print data are led from the data buffer of an initiator (step S3). And if all the print data 
specified with a page table are led, the light of the status will be carried out and the statuses - whether 
data transfer was successful -- will be told to an initiator (step S4). It is repeated until the above 
processing is transmitted to all print data (step S5). c 
fo077] And with this operation gestalt, if bus reset occurs during a transfer of print data (data transfer 
period), the following processings will be performed to the printing demand of the beginning after 

roOTgn Thatis it first judges whether the contents of ORB before bus reset, the start address of print 
data and the contents of ORB after bus reset and the start address of print data are the same (step S6). 
And' when it is judged that it is the same, data transfer is resumed from the continuation at the bus reset 
generating time (step S7). On the other hand, when it is judged that it is not the same, it processes from 
the beginning by setting ORB after bus reset to new ORB (step S8). 

[0079] Drawing 9 is a flow chart which shows the outline of processing by the side of an initiator 

rOoS^Ifthe print job from an application program occurs, an initiator will create ORB and the page 
table for printing, and will write them in a data buffer (step S10). Next, it directs to lead created ORB to 
a target (step SI 1 .). Al reference of drawing 4 . . 
r00811 Next it judges whether bus reset occurred (step S12), and when it does not generate, it judges 
whether the status has been sent from the target (step S13). And when not transmitted, judge whether 
when sent, all print data were transmitted (step S14), and return is ended to step S10, and a print job is 
ended when transmitted. . 
T0082] And with this operation gestalt, if it is judged that bus reset occurred at step S12, an initiator re- 
creates ORB and a page table (step S15), and directs to lead re-created ORB to a target (step SI 1). In 
this case an initiator (device driver) re-creates ORB so that the contents of ORB before bus reset 
generating, the start address of print data, and the contents of ORB after bus reset generating and the 
start address of print data may become the same. 

[0083] 4. When bus reset occurred during the description of this operation gestalt, now the transfer of 
print data, it became clear that the following problems arose. 

[0084] For example, as shown in drawing 10 (A), suppose that bus reset occurred in the place to which 
data were transmitted to the location (address) shown in CI. In this case, all the transactions that it is at 
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the bus reset generating time, and were under processing are canceled. Therefore, as shown in drawing 
ljO (B), the initiator which was demanding the transfer of print data before bus reset creates ORB for 
printing again after bus reset, and directs to redo a transfer of print data from the beginning at a target. 
For this reason, data transfer will be resumed from the location shown in C2 of drawing 10 (B), and 
some print data will be sent to a duplex. Consequently, the problem of duplex printing as shown in 
drawing 10 (C) occurs. 

[0085] In order to solve such a problem, technique which is explained below is adopted with this 
operation gestalt. 

[0086] That is, with this operation gestalt, as shown in drawing 1 1 , start-address (bus address) AD1 of 
the transfer data specified with the page table of ORB before bus reset is memorized. 
[0087] And when bus reset occurs, memorized start-address AD1 is compared with start-address AD2 of 
the transfer data specified with the page table of ORB after bus reset (step S6 reference of drawing 8 ). 
[0088] And when AD1 and AD2 are the same, it judges that the transfer data before bus reset and the 
transfer data after bus reset are the same, and as shown in Dl, data transfer is resumed from a 
continuation of the data transfer at the bus reset generating time (step S7 reference of drawing 8 ). That 
is, data transfer is resumed from the next data of the data which it is at the bus reset generating time, and 
had already completed the transfer. 

[0089] On the other hand, when AD1 and AD2 are not the same, the transfer data after bus reset 
completely judge that it is new transfer data, and are processed from the beginning (step S8 reference of 
drawing 8 ). 

[0090] Unlike the case of drawing 10 (B), by doing in this way, the duplex transfer of the transfer data 
of the part shown in D2 of drawing 11 ceases to be carried out. Incorrect printing as shown in drawing 
10 (C) stops therefore, arising. Moreover, since a duplex transfer is avoidable, the transfer time can also 
be shortened. 

[0091] This operation gestalt has the description in having noted the point which is not changed about 
the start address of the transfer data on the data buffer of an initiator, even if bus reset occurs. 
[0092] That is, if bus reset occurs, since an initiator will create ORB and a page table again, it may be 
changed about the configuration of a page table. 

[0093] On the other hand, since the start address (location of transfer data) of transfer data is what an 
application program etc. determines, even if bus reset occurs, it does not change a start address. 
[0094] This operation gestalt has judged that the same transfer data will have been sent paying attention 
to this point if the start addresses of transfer data are a bus reset front and after bus reset and are the 

same. . , _ 

[0095] For example, the technique of resuming data transfer from the continuation at the bus reset 
generating time is also always considered as different technique from this operation gestalt, without 
performing comparison processing of a start address. 

[0096] However, according to this technique, an initiator cancels transfer processing of print data after 
bus reset, and also when ORB which is completely different bus reset before is created, the fault that 
data transfer will be resumed from Dl of drawing 1 1 arises, for example. 

[0097] On the other hand, with this operation gestalt, before and after the start address of transfer data 
resets [ bus ], in being the same, data transfer resumes from Dl of drawing 11 , but since it is completely 
processed as new ORB when not the same, the above faults do not arise. 
[0098] Now, with this operation gestalt, when transfer data are transmitted using a page table, 
comparison processing of the start address of transfer data is specifically performed as follows. 
[0099] That is, as shown in drawing 12 , start-address AD1 stored in the head segment SEG1 in the page 
table of ORB before bus reset is first memorized to the field other than a page table storage region (field 
on the data buffer of a target). And this memorized AD1 is compared with start-address AD2 stored in 
the head segment SEG1 in the page table of ORB after bus reset. 

[0100] The case where a page table has 128 segments is considered. In this case, if all 128 segments are 
led at once from an initiator and it memorizes to the page table storage region on the data buffer of a 
target, storage capacity required for storage of a page table will increase unnecessarily. 
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- [0101] So, with this operation gestalt, it leads eight segments of a page table at a time, for example, and 
these eight segments are written in the page table storage region on the data buffer of a target. By doing 
in this way, the use storage region of a page table storage region can be saved. 

[0102] However, if the following eight segments are led and a page table storage region is overwritten 
after leading the first eight segments, for example and writing in a page table storage region, if it does in 
this way, the fault that the information on the first eight segments will disappear and start-address AD1 
stored in the head segment SEG1 of a page table will also disappear will arise. 

[0103] According to this operation gestalt, start-address AD1 stored in the head segment SEG1 of a page 
table is memorized to a field other than a page table storage region. Therefore, while being able to 
prevent that the above faults occur, the operating storage capacity of a page table storage region can also 
be saved. 

[0104] Moreover, he is trying for this operation gestalt to compare the contents of ORB before bus reset 
(command block ORB), and the contents of ORB after bus reset in advance of comparison processing of 
start addresses AD1 and AD2. <BR> [0105] That is, as shown in drawing 13 , after BASURI set 
occurrence, an initiator succeeds in reconnection, and when the transfer request of new ORB has been 
created and carried out, the contents of ORB before bus reset are first compared with the contents of 
ORB after bus reset. And when the contents of ORB are the same, it compares whether start-address 
AD1 specified by ORB before bus reset and start-address AD2 specified by ORB after bus reset are the 
same for the first time. 

[0106] For example, when OS (OperatingSystem) which operates with the personal computer of an 
initiator is the 1st OS, ORB may contain identification information, such as the sequence number, so 
that it may mention later. Therefore, if the contents of ORB are compared, the transfer data based on 
ORB after bus reset can judge easily whether it is a continuation of the transfer data based on ORB 
before bus reset. And since comparison processing of a start address can be omitted when the contents of 
ORB are compared previously and judged that the contents of ORB are not the same, a processing load 
can be made light. 

[0107] On the other hand, when OS of an initiator is the 2nd OS, ORB does not contain identification 
information, such as the sequence number. Therefore, the transfer data after bus reset can judge now 
certainly whether it is the continuation before bus reset by comparing start addresses AD1 and AD2 in 
this case. 

[0108] Moreover, the need of firmware that OS of an initiator is conscious of the 1st OS or 2nd OS is 
lost by performing both the contents comparison of ORB, and the comparison of a start address like this 
operation gestalt. That is, even if OS of an initiator is the 1st OS and it is the 2nd OS, it can process now 
with the firmware of the same configuration, and shortening of the development cycle of firmware and 
easy-ization of a debugging activity can be attained. 

[0109] In addition, this operation gestalt is comparing various information besides identification 
information in the case of the contents comparison of ORB. For example, as shown in drawing 14 , this 
operation gestalt is comparing the page table existence flag P and data size which the command block 
ORB contains, the operation code (code which distinguishes a printing command, a lead command, etc.) 
in the command block (commands set) field, and the data length. By comparing such information, it can 
judge now certainly whether ORB before and behind bus reset is the same by simple processing. 
[0110] Now, when OS which operates with the personal computer of an initiator is the 1st OS, ORB 
contains identification information, such as the sequence number for identifying ORB, (or when it is the 
latest version of the 2nd OS). That is, the device driver of an initiator writes the identification 
information of ORB in the given field of ORB. 

[01 1 1] In such a case, as shown in drawing 15 , the identification information which ORB before bus 
reset contains is compared with the identification information which ORB after bus reset contains. And 
when such identification information is the same, it is made to resume data transfer from the 
continuation at the reset generating time, as shown in El of drawing 1 5 . On the other hand, in not being 
the same, ORB after bus reset processes noting that it is new ORB. 

[01 12] By doing in this way, the transfer data after bus reset (reconnection) can judge now by processing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/12/2004 



Page 10 of 14 



simple whether it is the continuation before bus reset. And since it is avoidable that the duplex transfer 
of the print data is carried out, the transfer time can also be shortened while being able to prevent that 
incorrect printing of duplex printing etc. arises. 

[01 13] In addition, as identification information for identifying ORB, various information can be 
considered besides the sequence number of ORB. For example, the data address of the data which ORB 
is going to transmit etc. may be used as identification information. That is, when a target is a hard disk 
drive, the sector address of data etc. can be used as identification information of ORB. 
[01 14] Now, a BASURI set occurrence stage is entire arbitration, therefore - for example, although a 
target transmits the status of data transfer completion to an initiator as shown in drawing 16 , BASURI 
set occurrence becomes a factor, and ACK (ACK - complete) may not come on the contrary from an 
initiator, but it may become ACK missing 

[0115] In such a case, the 1st case where BASURI set occurrence became a factor, and an initiator could 
not receive the status but became ACK missing, and an initiator can consider the 2nd case where 
BASURI set occurrence became a factor and it became ACK missing about the status although reception 
and ACK were returned. 

[0H6] And in the 1st case of the above, it thinks that data transfer of the initiator was unsuccessful, and 
1st processing in which the same ORB is again created after bus reset is performed. On the other hand, 
in the 2nd case of the above, an initiator thinks that data transfer was successful and performs 2nd 
processing in which following ORB is created after bus reset. 

[0117] However, since only the information that it was ACK missing gets across to a target, a target 
cannot know any the initiator should perform between the above 1st and the 2nd processing. Therefore, 
if data transfer is started from the continuation at the bus reset generating time in such a case, mistaken 
data transfer may be performed. 

[0118] Then, as shown in drawing 16 , when BASURI set occurrence becomes a factor and 
acknowledgement does not come by this operation gestalt on the contrary from an initiator, with it, it 
changes in the dead condition (data transfer improper condition). The situation where mistaken data 
transfer is performed can be prevented by doing in this way. 

[01 19] In addition, if it is made to always include the identification information explained by drawing 15 
in ORB, it can judge by comparing the identification information in which ORB includes any the 
initiator should perform between the above 1st and the 2nd processing as shown in drawing 17 (****** 
[ that the initiator received the status of data transfer completion ]). 

[0120] That is, when the identification information of ORB before bus reset and the identification 
information of ORB after bus reset are the same, it can judge that the initiator performed the 1st above- 
mentioned processing, and when not the same, it can be judged that the 2nd above-mentioned processing 
was performed. Therefore, a target can resume data transfer from the continuation at the bus reset 
generating time, without changing in the dead condition. 

[0121] 5. Explain the detailed example of processing, next the detailed example of processing of this 
operation gestalt using the flow chart of drawing 18 - drawing 22 . 

[0122] Drawing 18 - drawing 20 are flow charts which show the example of a detail of the processing at 
the time of bus reset generating (at the time of reconnection). 

[0123] If bus reset occurs, a target judges first whether the initiator logs in (step S20), and when logged 
in, it will cancel all transfer processings on the bus of IEEE1394 (transaction) (step S21). On the other 
hand, when not logged in, even if bus reset occurs, since it is unnecessary, no special processings are 

carried out (step S22). _ , 

[0124] Next, it judges whether bus reset processing is already started (step S23). Thereby, when bus 
reset carries out multiple-times generating, the situation where the bus reset processing corresponding to 
it is repeated two or more times unnecessarily can be prevented. 

[0125] Next, the condition of ACK at the bus reset generating time (acknowledgement) is memorized 
(step S24). Thereby, the situation where the contents of ACK immediately after bus reset will be erased 
can be prevented by the transaction (for example, transaction of reconnection) generated after that. 
[0126] Next, the size (byte count) of data [ finishing / a transfer ] is memorized on the bus of IEEE 1394 
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* (step S25). That is, the size of data [ finishing / a transfer in the segment which was under processing at 
the bus reset generating time ] is memorized. And the flag which shows that it is [ bus reset ] under 
processing because of decision of step S23 is set (step S26). That is, after that, if this flag is turned on, 
even if bus reset occurs, processing of steps S24-S26 will not be performed. 

[0127] Next, it becomes the reconnection waiting from an initiator (step S27), and judges whether it was 
reconnected by the initiator (step S28). And when not reconnected, it judges whether the reconnection 
time-out time amount specified in the reconnection field of log in ORB passed (step S29). And when it 
passes, a continuation flag (flag which shows that data transfer continues and may be resumed) is 
cleared (step S30), and a state transition is changed into a log out condition (step S31). 
[0128] The initiator reconnected on the other hand when reconnected in reconnection time-out time 
amount judges whether it is the initiator which logged in before bus reset (step S32), and when it is an 
initiator different bus reset before, reconnection of the initiator is refused and it returns to the waiting for 
reconnection. 

[0129] When the same initiator as bus reset before has logged in, it judges whether the command block 
ORB for printing (ORB containing a printing command) was [ be / it ] under processing at the bus reset 
generating time (step S33 of drawing 19 ). And when it is not [ be / it ] under processing, a continuation 
flag is cleared (step S36) and a state transition is carried out to an idle state (step S37). 
[0130] On the other hand, when the command block ORB for printing is under processing, it judges 
whether bus reset occurred in the light of the status (period after carrying out the light of the status until 
ACK comes on the contrary) (step S34). and the information on ACK memorized at step S24 of drawing 
18 when bus reset occurred in the light of the status - being based ~ ACK - it judges whether it is 
complete (step S3 5). 

[0131] and ACK - in being complete, a continuation flag is cleared (step S36) and it carries out a state 
transition to an idle state (step S37). on the other hand - ACK - in not being complete, it judges 
whether it is ACK missing (step S3 8). And if it is not ACK missing, nothing will be done (step S39), but 
in the case of ACK missing, a continuation flag is cleared (step S40), and as drawing 16 explained, a 
state transition is changed into a dead condition (data transfer improper condition) (step S41). 
[0132] When BASURI set occurrence is judged not to be among the light of the status at step S34, it 
judges whether at least 1 byte of transfer (printing) data of ORB under processing were transmitted to 
latter printer engine (step S42). And when 1 byte is not transmitted, a continuation flag is cleared (step 
S43), and a state transition is carried out to an idle state (step S49). 

[0133] On the other hand, when at least 1 byte is transmitted to printer engine, the contents (data size, 
the page table existence flag P, command block) of ORB and the size of the data transmitted by the bus 
reset generating point in time are memorized (step S44). It is at the byte count of the data which it is the 
size of this data at the bus reset generating time, and were already transmitted to latter printer engine, 
and the bus reset generating time, and the data transfer on the bus of IEEE1394 is already completed, 
and it is equivalent to the sum total of the byte count of the data which are due to be transmitted to latter 
printer engine under a transfer or after this. That is, for example, it is equivalent to the sum total of the 
byte count of the data of a printing schedule by the byte count of the data already printed by the printer, 
and the printer under current printing or after this. 

[0134] Next, it judges whether a page table exists (step S45), and in not existing, it memorizes the 
contents of the data scripter of ORB (step S46). That is, when a page table does not exist, the address 
and the data length of transfer data of direct addressing are memorized (refer to drawing 6 (C)). [ of a 
case ] 

[0135] On the other hand, when a page table exists, the contents (the address, data length) of the head 
segment of a page table, the contents (the address, data length) of the segment which it is at the bus reset 
generating time, and was under processing and which it was, and a segment number are memorized (step 
S47). And a continuation flag is set (step S48) and a state transition is carried out to an idle state (step 
S49). 

[0136] Drawing 21 and drawing 22 are flow charts which usually show the example of a detail of 
processing at the time. 
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[0137] First, it judges whether the lead of ORB was directed from the initiator (step S51), and (was the 
ring of the doorbell register carried out or not?) when not directed, it remains in an idle state (step S50). 
On the other hand, when directed, ORB which the initiator created is led from an initiator (step S52). 
And based on the page table existence flag P which ORB contains, it judges whether a page table exists 
(step S53). And when a page table exists, it leads eight segments of segments of a page table at a time, 
for example (step S54). 

[0138] Next, based on the operation code in the command block of ORB, it judges whether it is the 
command block ORB for printing of led ORB (step S55). And it judges whether they are the first eight 
segments (eight segments containing a head segment) of a page table (step S56), and when eight 
segments led at step S54 when it was the command block ORB for printing are the first eight segments, 
they shift to the command address comparison processing shown in drawing 22 (step S57). 
[0139] Read/write of data is performed, when it is judged that they are not the first eight segments at 
step S56 when it is judged at step S55 that it is not the command block ORB for printing, and when 
command address comparison processing of step S57 is completed (step S58). And it repeats until it 
carries out read/write of the data for one segment, and the data for eight segments (steps S59 and S60). 
[0140] Next, when it judges whether read/write of all the segments of a page table was carried out (step 
S61) and read/write of all the segments has not been carried out, the eight next segments of a page table 
are led (step S54). On the other hand, when all the segments of a page table are led, the light of the 
status is carried out to an initiator (step S62). And it judges whether all ORB for printing of printed 
matter was led (step S63), and when there is following ORB and there are not return and following ORB 
in step S52, a state transition is carried out to an idle state (step S50). 

[0141] When it is judged that a page table does not exist at step S53, it judges whether it is the command 

block ORB for printing of led ORB (step S64). And when it is the command block ORB for printing, it 

shifts to the command address comparison processing shown in drawing 22 (step S65). 

[0142] When it is judged on the other hand that it is not the command block ORB for printing, and when 

command address comparison processing is completed, it repeats until it carries out read/write of the 

data (step S66) and carries out read/write of all the data (step S67). And when read/write of all the data 

is carried out, it shifts to step S62 and the light of the status is carried out to an initiator. 

[0143] In command address comparison processing of drawing 22 , a continuation flag judges first 

whether it is ON (step S70). This continuation flag is a flag set in step S48 of drawin g 20 . And when a 

continuation flag is OFF, it shifts to step S76, and the start address (address of the head segment of a 

page table) of transfer data is remembered that drawing 12 explained, and command address comparison 

processing is ended. j u A ,u 

[0144] When a continuation flag is ON, as drawing 13 and drawing 14 explained, it judges whether the 
contents of led ORB are the same as the contents of ORB before bus reset (step S71). In this case, the 
contents of ORB before the bus reset used as the candidate for a comparison are memorized in step S44 
of drawing 20 . Moreover, as drawing 13 explained, with this operation gestalt, the contents comparison 
(step S71) of ORB is performed in advance of the address comparison (step S72). 
[0145] When the contents of ORB are the same as that of bus reset before, as drawing 11 explained, it 
judges whether the start address of transfer data is the same as that of bus reset before (step S72). And in 
being the same, it returns a setup of data transfer to the condition before bus reset generating (step S73). 
That is, a setup'of data transfer is returned to the condition before bus reset so that data transfer can be 
resumed based on the contents, a segment number, etc. of the transmitted data size of the bus reset 
generating time memorized at step S44 of drawing 20 , and the segment memorized at step S47 from the 
location (continuation at the bus reset generating time) shown in Dl of drawing 11 . And a continuation 
flag is returned off (step S74). In this case, it is made not to clear the data on the data buffer of a target 
so that the data which had already completed the transfer before bus reset may not disappear. 
[0146] In addition, the start address of transfer data is not memorized like step S76 after step S74 
because the start address memorized before bus reset generating can be used as it is when resuming data 
transfer from the continuation at the bus reset generating time. 

[0147] When it is judged at step S71 that the contents of ORB are not the same as that of bus reset 
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before, or when it is judged at step S72 that a start address is not the same as that of bus reset before, the 
re-start process of data transfer is not performed, but while returning a continuation flag off, ORB which 
memorized namely, (steps S75 and S76) led the start address of transfer data in this case will be 
processed as entire new ORB. 

[0148] In addition, in the case of step S75, since led ORB will be processed from the beginning, unlike 
step S74, the data of the data buffer of a target are cleared. 

[0149] 6. Explain the example of electronic equipment, next the electronic equipment containing the 
data transfer control unit of this operation gestalt. 

[0150] For example, the internal-block Fig. of the printer which is one of the electronic equipment is 
shown in drawing 23 (A), and the external view is shown in drawing 24 (A). CPU (microcomputer^ 10 
performs system-wide control etc. A control unit 51 1 is for a user to operate a printer. A control 
program, a font, etc. are stored in ROM516, and RAM518 functions on it as a work-piece field of 
CPU510'. A display panel 519 is for telling a user about the operating state of a printer. 
[0151] The printing data sent from partner nodes, such as a personal computer, are directly sent to the 
printing processing section (printer engine) 512 through a bus 504 through the PHY device 502 and the 
data transfer control unit 500. And given processing is performed in the printing processing section 512, 
and printing data are printed by paper by the printing section (equipment for outputting data) 514 which 
consists of a print header etc., and are outputted. 

[0152] The internal-block Fig. of the scanner which is one of the electronic equipment is shown in 
drawing 23 (B), and the external view is shown in drawing 24 (B). CPU520 performs system-wide 
control etc. A control unit 521 is for a user to operate a scanner. A control program etc. is stored in 
ROM526 and RAM528 functions as a work-piece field of CPU520. 

[0153] The image of a manuscript is read by the image reading section (equipment for incorporating 
data) 522 which consists of the light source, an optical/electrical converter, etc., and the data of the read 
image are processed by the image-processing section (scanner engine) 524. And the image data after 
processing is directly sent to the data transfer control unit 500 through a bus 505. The data transfer 
control device 500 generates a packet by adding a header etc. to this image data, and transmits it to 
partner nodes, such as a personal computer, through the PHY device 502. 

[0154] The internal-block Fig. of the CD-RW drive which is one of the electronic equipment is shown in 
drawing 23 (C), and the external view is shown in drawing 24 (C). CPU530 performs system-wide 
control etc. A control unit 531 is for a user to operate CD-RW. A control program etc. is stored m 
ROM536 and RAM538 functions as a work-piece field of CPU530. 

[0155] The data which consist of laser, a motor, optical system, etc. and which read and were read in 
CD-RW532 by the & write-in section (equipment for memorizing the equipment or data for 
incorporating data) 533 are inputted into the signal-processing section 534, and given signal processing, 
such as error correction processing, is performed. And the data with which signal processing was 
performed are directly sent to the data transfer control unit 500 through a bus 506. The data transfer 
control device 500 generates a packet by adding a header etc. to this data, and transmits it to partner 
nodes, such as a personal computer, through the PHY device 502. 

[0156] On the other hand, the data sent from the partner node are directly sent to the signal-processing 
section 534 through a bus 506 through the PHY device 502 and the data transfer control device 500. 
And given signal processing is performed to this data by the signal-processing section 534, it reads, and 
CD-RW532 memorizes by the & write-in section 533. 

[0157] In addition, you may make it prepare independently CPU for the data transfer control with the 
data transfer control device 500 other than CPUs 510, 520, and 530 in drawing 23 (A), (B), and (C). 
[0158] Moreover, although RAM501 (equivalent to a data buffer) is formed in the exterior of the data 
transfer control device 500 in drawing 23 (A), (B), and (C), RAM501 may be made to build in the data 
transfer control device 500. 

[0159] Also when using the data transfer control device of this operation gestalt for electronic 
equipment, and new electronic equipment is connected to a bus and bus reset occurs, generating of the 
fault which considers bus reset as a cause is prevented. Thereby, malfunction of electronic equipment 
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* can be prevented. 

[0160] Moreover, if the data transfer control device of this operation gestalt is used for electronic 
equipment, high-speed data transfer will become possible. Therefore, when a user directs print-out with 
a personal computer etc., printing comes to be completed in little time lag. Moreover, it can read in little 
time lag after directions of the image incorporation by the scanner, and a user can see an image now. 
Moreover, reading of the data from CD-RW and the data to CD-RW can be written now in a high speed. 

[0161] Moreover, it becomes possible to mitigate the processing burden of the firmware which operates 
on CPU, and to use the bus of cheap CPU or a low speed by using the data transfer control unit of this 
operation gestalt for electronic equipment. Furthermore, since low-cost-izing of a data transfer control 
unit and small-scale-ization can be attained, low-cost-izing of electronic equipment and small-scale- 
ization can also be attained. 

[0162] In addition, as electronic equipment which can apply the data transfer control device of this 
operation gestalt, various things, such as various optical disk drives (CD-ROM, DVD), a Magnetic- 
Optical disk drive (MO), a hard disk drive, TV and VTR, a video camera, audio equipment, telephone, a 
projector, a personal computer, an electronic notebook, and a word processor, can be considered besides 
the above. 

[0163] In addition, this invention is not limited to this operation gestalt, but deformation implementation 
various by within the limits of the summary of this invention is possible for it. 

[0164] For example, although the configuration of the data transfer control unit of this invention has 
especially the desirable configuration shown in drawing 7 , it is not limited to this. 
[0165] Moreover, although the comparison technique of a start address, the comparison technique of a 
command, and the technique of a restart of data transfer also have especially the desirable technique 
explained with this operation gestalt, it is not limited to this. 

[0166] Moreover, although this invention is useful to especially the bus reset in IEEE1394, it is 
applicable if it is the reset which clears the topology information on a node at least besides this. 
[0167] Moreover, although especially the thing of this invention applied to the data transfer in 
IEEE1394 specification is desirable, it is not limited to this. For example, this invention is applicable 
also to the data transfer in the specification based on the same thought as IEEE1394, or the specification 
into which IEEE 1394 was developed. 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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